The blood-group substances in human secretions with immunological specificities related to the A, B, H and Lea antigens on the erythrocyte surface are glycoproteins having a major carbohydrate component. Blood-group specificity is associated with the nature, sequence and linkage of the sugar residues at the non-reducing ends of the oligosaccharide chains in the glycoproteins (cf. Morgan, 1965; Watkins, 1966) . The release of N-acetyl-Dgalactosamine from A substance and of D-galactose from B substance leads respectively to the loss of the corresponding A and B serological activities and to the exposure in both substances of H specific structures. This evidence, together with other biochemical, serological and genetical data, led to the formulation of schemes for the biosynthesis of blood-group substances in which the role of the blood-group genes was envisaged as the production of enzymes that control the addition of sugar units to the growing chains in a glycoprotein macromolecule, or to low-molecular-weight carbohydrate intermediate units that are subsequently incorporated into the macromolecules (Watkins, 1958 (Watkins, , 1967 Watkins & Morgan, 1959) . On the basis of these predictions the primary products of the A and B genes are a-N-acetyl-D-galactosaminyl-and a-D-galactosyl-transferases respectively that require the presence of the non-reducing end structure of an H-active grouping, namely a-L-fucosyl-(1-÷2)-D-galactose (Rege, Painter, Watkins & Morgan, 1964) , as an acceptor substrate.
The erythrocytes from all rabbits absorb ,-agglutinins from human anti-B sera (cf. Wiener, 1943) and autolysates of rabbit stomach tissue have group B activity. Preliminary experiments to test for an enzyme with the characteristics of the product of the blood-group B gene were therefore carried out on stomach mucosal linings from rabbits (Ziderman, Gompertz, Smith & Watkins, 1967 (Kuhn, Baer & Gauhe, 1958) , in which the L-fucose residue is on the subterminal N-acetylglucosamine, or compounds substituted with two fucose residues on adjacent sugars, such as lactodifucotetraose or lacto-N-difucohexaose I (Kuhn & Gauhe, 1960) , no incorporation was observed. Preliminary examination of human and baboon stomach mucosal linings revealed a similar ac -D -galactosyltransferase (Ziderman et al. 1967) . Evidence is now presented that this a-D-galactosyltransferase occurs only in the tissues of group B donors and that the products formed have the chemical characteristics expected of B-active structures.
The most potent normal sources of secreted blood-group glycoproteins are gastric mucosa and saliva (cf. Kabat, 1956 ). Stomach mucosal linings and submaxillary glands were therefore examined as sources ofenzymes involved in the biosynthesis of the specific substances. The ABO blood groups of the baboons were determined on the basis of the A, B or H substances secreted in their saliva and on the presence of anti-A or anti-B agglutinins in their serum (Moor-Jankowski, Wiener & Gordon, 1964) . The stomachs and submaxillary glands were removed from the baboons immediately after death and the tissues used on the same day. The human submaxillary glands were post-mortem specimens that were frozen for 18hr. before the experiments were carried out. The preparation of the particulate fractions ofstomach mucosal linings or submaxillary glands used as enzyme source and the subsequent separation of the neutral 14C-labelled sugars from the other components of the reaction mixture were carried out as described by Ziderman et al. (1967) . release of the radioactive sugar was obtained when coffee-bean a-galactosidase (cf. Courtois & Petek, 1966) or the B-destroying enzyme from T. foetus (Watkins, 1956) Preliminary experiments indicated that lactosamine was also an acceptor for the cx-D-[14C]galactosyl residues transferred by the human and baboon enzyme preparations (Ziderman et al. 1967 ), but this is now shown to be incorrect because in the present series of experiments none of the enzyme preparations from group B donors gave more than a trace of incorporation when lactosamine was used as an acceptor substrate. Substitution of the terminal ,B-D-galactosyl unit in the acceptor substrate with an oc-L-fucose residue therefore appears to be a necessary requirement for oc-D-galactosyltransferase to catalyse the addition of the D-galactose unit.
The pathway proposed for the formation of a B-specific structure (cf. Watkins, 1967) is:
where Fuc represents a fucosyl residue and R represents a hydroxyl group or sugar residue. The distribution and specificity of the galactosyltransferase described in this paper fulfils many of the requirements postulated for the enzyme product of the B gene. Thus the enzyme: (1) occurs only in the tissues of group B or AB donors, and is not demonstrable in tissues from donors belonging to groups A and 0; (2) . Table 1) was used as the enzyme source, whereas no addition of labelled hexosamine was observed with the enzyme preparation from group B baboon no. 433 (V. M. Heam & W. M. Watkins, unpublished work) . The exact sequence of events by which the macromolecular blood-group-active glycoproteins are synthesized still remains to be established. The correlation of specific enzymes with certain blood-group characters nevertheless provides a valuable tool for the further investigation of this problem and indicates the validity of the earlier proposals for the functions of the blood-group genes.
Fucosylgalactose and fucosyl-lactose were gifts from the late Professor R. Kuhn. This work was supported by a grant from the Medical Research Council.
